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SECURITY  INFCmMAtlON  > CONFIDENllAL 


The  material  of  this  addenehun  forma  pari  of  Report  AE*61-^  which  together  with 
Report  AE- 61 -41,  has  been  written  tinder  BuAer  Contract  NOas  5I-514(c),  "Funda- 
mentals of  Design  of  Piloted  Aircraft  Flight  Control  Systems.  ” These  form  part  of  a 
series  of  manuals  being  written  for  the  purpose  of  providing  a unified  approach  to 
problems  of  control  system  design. 

For  the  sake  of  securing  as  wide  a distribution  as  possible,  Report  AE-6I-4I,  "Meth^ 
ods  of  Analysis  and  Sjmthesls, " which  is  Volume  I of  this  series,  and  the  part,  "Dy- 
namics of  the  Airframe"  (Vol.  n).  of  AE-61-4I1  Which  precedes  this  confidential 
addendum,  have  been  issued  lit  an  unclassified  status,  in  accordance  with  one  of  the 
generad  intents  cd  the  series  to  protdde  a source  of  information  to  be  used  by  engineers 
in  bridging  the  gap  between  their  collegiate  training  and  the  more  advanced  topics  of 
system  engineering. 

Since  the  figures  of  this  addendum  contain  classified  data,  they  could  not  be  included 
in  the  body  of  this  Report,  but  are  presented  here  in  order  to  include  the  maximum 
usable  information  av^lable  at  this  time.  Because  of  thei  disparity  in  level  of  classi- 
fication, noimention  of  this  addendum  has  been  made  in  tne  bocfy  U this  Report,  but  the 
information  herein  is  to  be  considered  in  conjunction  with  the  contents  of  Chapter  IV . 

The  numerical  values  and  the  ranges  of  values  of  derivatives  shown  on  the  following 
charts  are  estimates,  based  w trend.'’ shown  r;  iUsh'.  tspti.,  v/iM  umn"  ..  ts'ijt.'-  . mo 

theory;  they  apply  only  to  £ghter  type  piioted  aiircrajft  of  today  and  the  near  Sutui  e. 
They  do  not  apply  to  missi'i  configuration.')  where  the  wing  is  quite  small  compared 
' to 'the  body,  for  in  these  cOn  Igurations  the  ra..ge  of  vaiues.  of  no!S".fiiroen.siona5  deriv- 
atives, can  become,  very  largr . {Pitkin,  Mar'rin.  d Anketibnick.  Kermaji  O . "Esti- 
mation of  Range  of  Stability  Derivatives  for  Current  and  Future  .Pilotless  Aircraft.  " 
NACA  Research  Memorandi  .m,  IW.  L7E29,  Dangley  Mfcinorlal  Aerona'<xiical  Labora- 
tory, Langley  Field,  Va.,  Octobers..  1947.) 

The  following  notation  has  oeer.  used  in  the  graphs  of  this  portion  of  this  Report; 

A solid  line  (-r ) has  been  used  for  straight  wing  aircraft;  a broken  line 

(—  -r  — — ),  for  sw^. ' tsing;  and  a dotted  line  for  delta  -iving. 
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The  values  fcr  all  three  airfrajne  configurations  shoir  large  variations 
with  Mach  number  in  the  transonic  reglbn.  Ihe  level  of  values  In  the  low 
subsonic  region  is  primarily  a function  Of  the  eaulllbriuni  lift  coef- 
ficient. The  estimated  range  of  values  of  Cq  for  present  and  near- 

S' 

future  Jet  f ighter  type  aircraft  is  from  0.02  to  0.20. 
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Figure  A -3  Variation  of  with  Mach  Nunber  for  Several 
High  Speed  Jet  Aircraft 
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SECURITY  mPORMATION  - CONFIDENTIAL 


The  two  curves  shown  for  each  type  of  aircraft  indicate  the  probable 
ranges  of  equilibrium  The  estimated  reinge  of  values  of  equlllbrluiR 
lift  coefficient  for  present  and  near-future  Jet  fighter  type  aircraft 
is  from  .01  to^  2. 0^ 
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Figure  A r4  Variati  of  Equilibrium  Lift  Coefficient  for  Level  Flight  with 
Kach  Nuaber  for  Several  High  Speed  Jet  Aircraft 
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The  variation  with  Mach  number  is  influenced  considerably  by  the  air- 
frame geometry,  the  estimated  range  of  values  of  C,  for  present  and 

“u 

near- future  jet  fighter  type  aircraft  is  from -0.1  to  0.  3. 
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Figure  A • 5 Variation  of  Ct„  with  Kach  Hunter  far  Several 
% High  Speed  Jet  Aircraft 
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Figure  A - 6 Variation  of  with  Mach  Htmher  tor 
High  Speed  Jet  Aircraft 
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Kigh  Spmud  J»t.  Aircraft 
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fitute  A - 8 Variation  of  C.  with  Kach  Hituber  For  Several 

V, 

High  Speed  Jet  Aircraft 
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The  estimated  range  of  values  of  Cj_  for  present  and  near-future  Jet 

fighter  type  aircraft  is  from  0 to -0.6. 

I I I I I I I I I i ! 
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figure  A - 9 VarJatJon  of  Cig^  with  Hack  Nuaber  for  Severe J 
Highspeed  Jet  Aircraft 
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Fiiure  A -II  Variation  of  C_  with  tach  Nmber  for  Several 

"a 

Hith  Speed  Jet  Aircraft 
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For  the  XF-92,  positive  values  are  attained  In  the  transonic  and  super- 
sonic region.  Although  data  concerning  the  performance:  of  the  other 
airplanes  in  the  transonic  region  are  scarce.  It  is  probable  that  some 
of  these  configurations  would  exhibit  positive  values  also.  The  estimated 
raitge  of  values  of  C , for  present,  and  near-future  jet  fighter  type 

for  present  and  near-future  jet  fighter  type  aircraft  Is  from -10  to +3. 
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figure  A ~ 12  Variation  of  with  Mach  Hwiber  for  Several 
Migh  Spaed  Jet  Aircraft 
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4 - 14  Variation  of  with  Kach  ffianbwr  for  Severai 

Migh  Spaad  Jat  Aircraft 
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/ii|iir«  4 • M Ymrimtion  6t  Cffg.  with  Bach  Hmlmr  lor  $e^rat 
Miih:  Spaed  Jet  Aircraft 
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AlthouNi  the  value  of  la  rather  large  for  the  P-558-II,  this  air* 

plane  exhibita  poor  butch  roll  dMipliif  character latica;  thia  eephaaizea 
the  fact  that  Dutch  roll  daaping  cannot  be  predicted  eerely  hir  exaaining 
thia  derivative  alone.  The  eatieated  ringe  of  valuea  Of  C.  for  preaent 

“T' 

and:  nearr future  Jet  fighter  type  atrcraft  is  froe  0 to  -1.0. 
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Wdure  A - 20'  Variati  on  of  C„^  witft  fac-Ti  lumber  for  Several 
High  Speed  Jet  Aircrmlt 
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For  all  corifi^ratioiiSi  rudder  effectiveness  decreases  abruptly  in  the 
the  transonic  region.  The  estimated  range  of  values  of  for  present 

*R 

and  near-future  Jet  fighter  type  aircraft  is  from  0 to  - . 15. 
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Figure  A - 32  Variation  of  with  Mach  /Vun&cr  for  Several 
High  Speed  Jet  Aircraft 
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Figure  A -23  Variation  of  ^nfJ^  fith  Hach  Number  for  Several 
High  Speed  Jet  Aircraft 


The  Equilibrium  lift  coefficient  has  a great  effect  on  performance, 
especially  for  the:  delta  wing  configuration,  but  there  Is  an  abrupt 
decrease 'In  Its  effect  In  the  transonic  range.  The  estimated  range  of 
values  of  C,^  for  present  and  near-future  Jet  fighter  type  aircraft  Is 

f rom  r . 30  to  + . Oft. 
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/igure  A • 24  Variation  of  Cj.  with  Kach  Huaber  for  Several 
High  Speed  Jet  Aircraft 
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The  equilibrium  lift  coefficient  has  a great  effect  on  this  derivative, 
an  effect  caused  ba  the  vertical  tail  contribution-  The  estimated  range 
of  values  of  C,  for  present  and  near* future  Jet  fighter  type  aircraft 

*r 

is  from  0 to  , 4. 
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Figura  A • 25  Variation  of  Cl^  with  tach  Ihtaber  for  Several 
Kigh  Speed  Jet  Aircraft 
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The-equili-brimi  lift  coefficient  has  a great  effect  on  this  den 

The  estioatcd  range  of  values  of  C.  for  present  and  nesr-fuMre  jei 

•a 

fighter  type  aircraft  is  fro*  ~.04  to  *.04. 
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figure  A r 77  Vari&xion  of  Cj  with 
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Mach  number  for  See'al 


Ui6h  Speed  Jet  Aircraft 


